N THIS study, mixed ligand complexes derived from aceclofenac (Acecl) as primary ligand and 1,10-phenanthroline (Phen) as secondary ligand have been prepared and characterized by conventional techniques including elemental analyses, infrared, electronic spectra, 1 H NMR and XRD. The infrared spectral data showed that the chelation behavior of the ligands towards Ni(II), Cu(II), Zn(II), Zr(IV) and La(III) transition metal ions through oxygen of ketone, carboxylic group of aceclofenac and nitrogen atoms of 1,10-phenanthroline. Thermal analyses showed that the chelates lose water molecules of hydration initially and subsequently expel anionic part and organic ligands in continuous steps leaving metal or metal oxide as a final product. XRD analysis of the compounds showed that, Acecl, Phen and their metal complexes display crystalline peaks.
Introduction
Aceclofenac is a non-steroidal anti-inflammatory drug (NSAID) whose efficacy is offset by significant incidence of gastrointestinal ulceration which is a major side effect of most of the NSAIDs (Scheme 1). This ulceration is associated in part with the presence of carboxylic acid functionality in its structure. This functionality which is commonly found in the NSAIDs is unionized in the highly acidic environment of the stomach. As a result, these agents are more lipophilic in nature and may pass into the cells of the gastric mucosa. The intracellular pH of these cells is more basic than that of the stomach lumen and the NSAID becomes ionized. This results in back flow of protons from the lumen into these cells with concomitant cellular damage. This type of damage can be prevented if the carboxylic acid function could be eliminated from these agents. However, this functional group is a mandatory requirement for the anti-inflammatory activity [1] [2] [3] .
organic solvents and may be prepared by two successive Skraup reactions of glycerol with o-phenylenediamine, catalyzed by sulfuric acid and an oxidizing agent, traditionally aqueous arsenic acidornitrobenzene. Dehydration of glycerol gives acrolein which condenses with the amine followed by cyclization. 1, 10-phenanthroline is an attractive ligand due to its ability to act as strong binder for double-stranded DNA and facilitate the hydrogen atom abstraction from the sugar unit [4] .1,10,-Phenanthroline (Phen) has been examined as a corrosion inhibitor for mild steel in 1 N H 2 SO 4 acid solution by weight-loss and gasometric methods [5] .
Experimental

Materials and Methods
Chemicals
All chemicals used for preparation of the complexes were of analytical reagent grade, commercially available from different sources and used without further purification. Aceclofenacused in this study was purchased from Obour Pharmaceutical Industrial Company. 2 O from Aldrich Chemical Co. All the chemicals and solvents were used as purchased without further purification.CHN analysis was carried on a Perkin Elmer CHN 2400. The percentages of the metal ions were determined gravimetrically by transforming the solid products into metal ion. The percentages of the metal ions were also estimated using an atomic absorption spectrometer. The spectrometer model was PYE-UNICAM SP 1900 and fitted with the corresponding lamp. IR spectra were recorded on FT-IR 460 PLUS (KBr discs) in the range from 4000-400 cm 
Results and Discussion
New mononuclear complexes of Ni(II), Cu(II), Zn(II), Zr(IV) and La(III) ions with Acecl in presence of Phen were synthesized. Analytical data indicated that the complexes formed with 1:1 stoichiometry. The results of physical properties of the prepared complexes along with their elemental analysis are collected in Table 1 . The complexes are stable in air and soluble in most common organic solvents. The molar conductance in DMF (10 -3 M) at room temperature reveals the electrolytic nature of the metal complexes. Qualitative reactions also agree well with the molar conductance data which revealed the presence of chloride, nitrate and acetate ions as counter ions. The magnetic moment values of Ni(II) and Cu(II) complexes at room temperature are 3.2 and 2.25 B.M., respectively, which will consistence with octahedral geometry around Ni(II) and Cu(II) [6] .
FT-IR absorption spectra
The significant infrared bands of the organic ligands (Acecl and Phen) and its metal complexes ( Fig. 1 ) are listed in Table 8 and the following features can be pointed out: The medium strong intensity band due to v(OH) group appear in the spectra of the free Acecl at 3316 cm -1 . For metal complexes spectra the peak found at 3395-3445 cm -1 were assigned to v(OH) of water molecules. In the infrared spectra of Acecl and Phen, the bands at 1770, 1717 and 1586 cm -1 , were assigned to the ν(COO) -, ν(C=O) ketone and ν(C=N) vibration frequencies [7, 8] . In complexes the band due to ν(COO) -disappeared, while N) respectively, confirming the coordination of both oxygen and nitrogen atoms to metal center [13] . The proposed structures for complexes are represented in Scheme 3. The data given in Table 8 show that ν(Zr=O) is a medium band at 840 cm -1 . PREPARATION, SPECTROSCOPIC CHARACTERIZATION, THERMAL STABILITY ...
Scheme 3. The coordination mode of Ni(II), Cu(II) and Zn(II), Zr(IV) and La(III) with Acecl and Phen.
Cl
n=1 for Ni(II), Cu(II) and Zn(II) n=2 for La(III) Keys: s=strong, w=weak, m=medium, br=broad, ν=stretching.
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UV-Vis. spectra
In order to get information about the hyperdization and configuration of the complexes, the electronic spectra of the complexes were measured. UV-Visible spectral data of the free Acecl, Phen ligands and their complexes were recorded from 200 to 800 nm as shown in Fig. 2 . The absorption spectra of the free Acecl exhibited high intensity bands at 225, 240 nm and 266, 278 nm (Table 3) which may be assigned to π-π * and n-π * transitions, respectively [14, 15] . Also, Phenshows bands at 243 nm and 273, 350 nm which may be assigned to π-π * and n-π * transitions, respectively. The shift of the absorption bands to higher or lower and appearance of new bands for the complexes is attributed to complexation of mixed ligand. Also the complexes of Ni(II), Cu(II), Zn(II), Zr(IV) and La(III) show new bands in the range 393-426 nm, which may be assigned to ligand-metal charge transfer [16] [17] [18] [19] . The electronic spectrum of the binuclear nickel(II) complex showed two bands, the first band occurs at 565 nm which is corresponding to the 3 A 2g → 3 T 1g (P) electronic transition. The other band occurs at 615 nm which is corresponding to the 3 A 2g → 3 T 1g (F) electronic transition. The two transitions are consistent with an octahedral geometry of the complex [20, 21] . The d-d transition absorption spectra for Cu(II) complex shows one absorption band at 620 nm which are assigned to 2 B 1 2 E g transitions in favor of octahedral geometry [22] . 
H NMR spectra
Proof of the bonding type of the ligands is also confirmed by comparing the 1 H NMR spectra of the ligands in normal DMSO-d 6 , at room temperature deuterated solvent and their complexes. The chemical shifts of the various types of protons in the 1 H NMR spectra of the ligands and their complexes are givens in Table 4 . In the aromatic region, a few doublets and in few cases some overlapping doublets/ multiblets are observed in the range δ ~6.21-9.24 ppm due to the protons of benzene ring. Another singlet corresponding to one proton for Acecl is observed at 13.11 and 2.51 ppm. It can be assigned either to OH of carboxylic group or NH. The signal of OH disappeared in all metal complexes. The 1 H NMR spectra for all complexes exhibit new signal in the range 3.79-3.93 ppm, due to presence of water molecules in the complexes [23] [24] [25] . On comparing Acecl with its complexes, all signals of the free ligand are present in spectra of the complexes with some shifts from binding of the ligand to the metal (Fig. 3) .
X-ray diffraction
The powder XRD patterns of Acecl, Phen,Ni(II), Cu(II),Zn(II), Zr(IV) andLa(III) complexes were recorded over 2θ in the range scale (10-70) as shown in Fig. 4 
Conclusion
Aceclofenac (Acecl) in presence of 1,10-phenanthroline monohydrate (Phen) reacts with Ni(II), Cu(II), Zn(II), Zr(IV) and La(III) in acetone to form solid complexes by 1:1:1:1 molar ratios (metal: Acecl: Phen: KOH). These complexes characterized by elemental analyses, IR, UV-Vis., 1H NMR spectra, XRD diffraction, molar conductance and magnetic susceptibility. The infrared spectra indicated that Acecl ligand is bound to metal ions via ketone oxygen and one carboxylate oxygen, where chelation occurs also through pyridyl nitrogen of Phen. The maximum diffraction patterns according to the highest value of intensity.
